Purpose: The purpose of the study was to examine the impact of self-efficacy in the prevention of sexually transmitted diseases (STD), knowledge of and susceptibility to STD, and the role of gender in sexual autonomy. Methods: Data were collected from 267 college students using self-report questionnaires during the period from the first to the twentieth of June 2015. Data were analyzed using x 2 test, Fisher's exact test, t-test, Pearson correlation coefficients, simple and multiple regression techniques with the PASW/WIN 20.0 program. Mediation analysis was performed according to the Baron and Kenny method and Sobel test. Results: In male students, self-efficacy for STD prevention showed a full mediating effect in the relationship between STD susceptibility and sexual autonomy (β=-.08, p=.370). But in female students, it had a partial mediating effect (β=-.25, p=.001). And self-efficacy for STD prevention showed partial mediating effects in the relationship between knowledge of STD and sexual autonomy in the both male (β=.25, p=.005) and female students (β=.33, p<.001). Conclusion: To enhance college students' sexual autonomy, it may be useful to build effective strategies enhancing students' knowledge about and susceptibility to STD and to develop a self-efficacy promotion program for college students.
INTRODUCTION
Humans can make more responsible decisions and prevent and solve problems associated with sex when they are appropriately educated. The development of computers and the internet has made media with sexual content readily available to the entire population. This openness has led to radical changes in sexual attitude and behavior of college students, including increased spread of sexually transmitted diseases (STD), sexual crimes, abortion, and unmarried mothers [1] . Worldwide, more than one million people are affected by STD every day, and it is estimated that there are 357 million new cases every year. Chlamydia and gonococcus are the most commonly reported diseases, and these frequently occur in individuals in their late teens and early 20s [2, 3] . Bacterial STD such as chlamydia and gonococcus are risk factors for HIV (human Immunodeficiency Virus), increasing the risk of HIV infection by 360~500% [4] . Thus, it is important to prevent, detect and cure STD early in young people.
Although they are treated as adults by the law, biology, and society, Korean college students might be not mature enough that has not yet properly experienced the transient step from adolescence to adulthood. College students who entered adolescence without appropriate sex education during junior high school and high school often do not have thoughts focused on human relationships during dating, and may experience sexual confusion [5, 6] . As a result, college students often experience problems associated with sex [7, 8] . There are many cases in which college students engage in sexual intercourse without any preventive measures against STD because of a lack of knowledge about it [9] . In addition to causing STD, such behavior can lead to unwanted pregnancy and abortion.
As a result, multilateral academic and social efforts to help college students make responsible decisions are required [5] .
Sex is a basic human desire that is inevitable, and college students can prevent sexually-related problems if they have an understanding of safe and sensible sexual behaviors. To accomplish this, they should be educated appropriately. Given that sexual autonomy is a power to assert oneself [10] , people with high sexual autonomy can maintain safe sexual health [5] . Sexual autonomy can be affected by knowledge of and susceptibility to STD and self-efficacy for STD prevention [1, 5, 11] . Self-efficacy for STD prevention, which includes self-confidence when using condoms and other measures to prevent STD, is considered as an important concept as it enables sexual autonomy as well as responsibility for dating, and allows desirable child birth and parenting [12] . Thus, it is important to determine college students' self-efficacy for STD prevention, and clarify how their self-efficacy for STD prevention is related to their knowledge about and susceptibility to STD and sexual autonomy.
While men are allowed to have sexual intercourse before or after marriage, women are expected to remain abstinent before marriage and maintain chastity during marriage, which means that there are dual norms of sexuality under Korean androcentric sexual culture [13] . As a result, male and female college students' perceptions and attitudes regarding sexuality differ [14, 15] . However, most studies of college students' sexuality conducted to date have not considered gender separately [1, 5, 14] . Although self-efficacy as a cognitive mediation role connected to various variables and behaviors is emphasized for sexual health and prevention of sexual diseases [12] , few studies have investigated the effects of self-efficacy on sexuality related variables. Therefore, this study was conducted to shed light on gender differences in the mediating effects of self-efficacy as they relate to STD prevention and sexual autonomy. The results of this study will extend knowledge regarding the role of self-efficacy in STD prevention as it relates to college students' sexual autonomy. Moreover, the findings presented herein will facilitate development of sex health education programs for college students.
METHODS

Study Design
A cross-sectional survey design was used for finding the relationships among college students' knowledge about and susceptibility to STD and sexual autonomy, and gender differences in mediating effects of their self-efficacy for STD prevention.
Subjects
113 male and 154 female students were recruited from three universities located in cities of A, C, and W. Participants understood the purpose of the study and agreed to participate. Sample size was calculated by using G*Power 3.1.7 [16] , a program for the analysis of statistical power. At least 107 subjects per group were required for multiple regression when the significance level was set to .05, two predictive factors were adopted, the effect size was set to a medial value .15 at the 95% test power level.
Measurements
1) STD knowledge
This study used 18 items of the STD-related knowledge measurement scale developed by Shin et al. [1] . This scale consists of HIV and STD related items such as 'STD can be transmitted by patients with STD.' The measuring criterion requires the subject to mark "yes" if the content of statement is correct, "no" if it is incorrect, and "I am not sure" if the subject failed to fully understand the content of the statement. For scoring, 1 point was given when the answer was correct, while 0 points were given if the answer was wrong or the subject was not sure of the answer; therefore, scores ranged from 0 to 18 points, with a higher score indicating higher levels of knowledge about STD. Cronbach's ⍺ was 0.96 in the study of Shin et al. [1] , while it was 0.86 in this study.
2) STD susceptibility
This study revised 10 items pertaining to the HIV and STD susceptibility measurement scale developed by Mahoney, Thombs and Ford [17] , and adjusted by Kim [11] for the study purpose. This scale consists of items regarding the partner's and subject's susceptibilities to STD such as, 'I have no risks of getting any STD.' The tool used was based on five-point Likert scales with rating from 1 (strongly disagree) to 5 (strongly agree). A high average score indicated higher levels of susceptibility. In Kim's [11] study, the Cronbach's ⍺ values regarding the partner's and the subject's susceptibility to STD were 0.85 and 0.77, respectively, and the Cronbach's ⍺ value was 0.80 for all 10 items in this study.
3) Self-efficacy for STD prevention
This study identified the self-efficacy of prevention of STD by measuring the degree of self-confidence of the participant's competence in enabling a condom to be used in a sexual situation. The 18 items on the condom use self-efficacy scale developed by Mahoney et al., [17] and modified by Kim [11] were used. This scale consists of items evaluating mechanics, partner's opposition, self-assertiveness, and excitement state, such as, 'I can use a condom.' The tool was based on a five-point Likert scale, with rating from 1 (strongly disagree) to 5 (strongly agree). Higher average score was associated with higher degree of self-efficacy of STD prevention. In Kim's [11] study, the Cronbach's ⍺ values of mechanics, partner's opposition, self-assertiveness, and excitement state were .83, .83, .81, and .74, respectively, while it was .78 for the 18 items in this study.
4) Sexual Autonomy
This study used 15 items of the sexual autonomy measurement scale developed by Chang [12] . The scale consists of items regarding adjustment and counter movements to sexual intercourse including, 'I can reject sexual intercourse that I don't want.' The tool was based on five-point Likert scales with rating from 1 (strongly disagree) to 5 (strongly agree). A higher average score was associated with a higher degree of sexual autonomy. Cronbach's ⍺ was .86 for the total 15 items in Chang's [12] study, while it was .71 in this study.
Ethical Considerations
This study was conducted after approval (YWNR-15-2-034) from Y University's Life Ethics Consideration Committee. Confidentiality and anonymity of answered questionnaires were maintained throughout the study process. Since the survey questionnaires have sensitive and private questions, privacy was provided to each student when they answered the questionnaires. Also, they were instructed to submit the completed questionnaires after sealing in an envelope provided without leaving any identifiable marks. After completion of the questionnaire, participants were given a gift card as a token of appreciation for their time and effort.
Data Collection
This study was reviewed and approved by the Y University's Life Ethics Consideration Committee. Data were collected from June 1 to June 20, 2015. Researchers approached potential participants and explained the goals and purpose of this study. Once they understood and agreed to participate into the study voluntarily, they were asked to sign on the written consent form before receiving survey questionnaires. Data obtained from the participants were kept confidential and encoded for analysis.
Data Analysis
Data were analyzed using the PASW/WIN 20.0 program as follows. Participants' general characteristics and major variables were analyzed using descriptive statistics. Gender differences in general characteristics and the variables were analyzed by x 2 test, Fisher's exact test, and a t-test. Correlation among the variables was analyzed using Pearson's correlation coefficient. Mediating effects of the self-efficacy for STD prevention in the relationships among knowledge of STD, susceptibility to STD, and sexual autonomy were tested according to Baron and Kenny's method [18] using simple and multiple regression.
RESULTS
General Characteristics
Of the 268 subjects, 113 were male and 154 were female. There were no significant gender differences in education experiences about safe sex and condom use or in STD experiences. However, significantly more male (22.1%) than female (4.5%) students reported having had sex (x 2 =19.67, p <.001)( Table 1) .
2. Gender Differences in STD Knowledge, Susceptibility, Self-efficacy for STD Prevention, and Sexual Autonomy
There were no significant gender differences in STD knowledge and sexual autonomy. However, the students showed statistically significant differences in STD susceptibility (t=-5.42, p <.001) and self-efficacy for STD prevention (t=6.05, p <.001). Specifically, female students' mean score for STD susceptibility (2.77) was higher than that of male students (2.20), while the male students' mean score for self-efficacy for STD prevention (3.24) was higher than that of female students' (2.75) ( Table 1) .
3. Gender Difference in Correlations of STD Knowledge, Susceptibility, Self-efficacy for STD Prevention, and Sexual Autonomy
In male students, their STD knowledge was positively correlated with their self-efficacy for STD prevention (r=.30, p =.001) and sexual autonomy (r=.36, p<.001), while their 
Gender Difference in Mediating Effects of Selfefficacy for STD Prevention
This study tested the regression hypotheses for independent variables through multicollinearity, error terms, and outlier examination before data analysis. The variance inflation factor was lower than 10 (1.10~1.33), the Durbin-Watson statistic was close to the reference value of 2 (1.95~2.01), and Cook's Distance did not exceed 1.0 (0.14~0.21). Thus, the study results are reliable as the basic hypotheses for the regression formula are all satisfied.
This study used 3-step regression equations to test the mediating effects of self-efficacy for STD. Proposed medi- ators (e.g., self-efficacy for STD) were regressed against each independent variable in the first equation, dependent variables against independent variables in the second equation, and dependent variables against independent variables and mediators in the third equation (Tables 3, 4 ).
According to Baron and Kenny [18] , the following conditions should be met for a factor to have mediating effects. Independent variables should be significantly affected in the first equation, while independent variables should have significant effects on dependent variables in the second equation, mediators should have meaningful influence on dependent variables in the third equation, and the influence of independent variables on dependent variables should be less in the third equation than in the second equation. If the influence of independent variables on dependent variables is not significant when mediators are controlled in the third equation, the relevant factor plays a full mediator role, while it plays a partial mediator role if the influence in question is not significant.
In the male students, the mediating effects of their selfefficacy for STD prevention in the relation in which their STD knowledge and STD susceptibility influence their sexual autonomy have been corroborated using Baron and Kenny's method [16] . Their self-efficacy for STD prevention plays a partial mediator role as the influence of their STD knowledge, the independent variable, is significant in the third equation for knowledge of STD (β=.25, p =.005). However, their self-efficacy for STD prevention plays a full mediator role since their STD susceptibility, the independent variable, does not have meaningful effects in the third equation for STD susceptibility (β=-.08, p =.370). In the female students, the mediating effects of their self-efficacy on STD prevention in the relation in which their STD knowledge and STD susceptibility influence their sexual autonomy have been corroborated. Their self-efficacy for STD prevention plays a partial mediator role as the influence of their STD knowledge, the independent variable, is significant in the third equation for STD knowledge (β=.33, p < .001). Their self-efficacy for STD plays a partial mediator role since their STD susceptibility, the independent variable, has meaningful influence in the third equation for STD susceptibility (β=-.25, p =.001) (Figure 1) .
The results of the Sobel test [19] for testing the significance of the mediating effects of self-efficacy for STD prevention are as follows. In the case of the male students, the mediating effects of their self-efficacy for STD prevention in the relationship between their STD knowledge and sexual autonomy was corroborated (Z=2.68, p=.007), and the same effects were also confirmed in the relationship between their STD susceptibility and sexual autonomy (Z= -2.45, p=.014). In the female students, the mediating effects of their self-efficacy for STD prevention in the relationship between their STD knowledge and sexual autonomy have been corroborated (Z=4.00, p<.001), and the same effects were also confirmed in the relationship between their STD susceptibility and sexual autonomy (Z=-4.73, p<.001).
DISCUSSION
This study evaluated gender differences in mediating effects of self-efficacy for STD prevention in the relationship among STD knowledge, STD susceptibility, and sexual autonomy to provide basic data for development of a customized program to promote college students' sexual autonomy as an effective way of preventing sexual health problems in Korea.
In this study, less than 50% of both male and female college students were found to have received education regarding safe sex and condom use. As the concern for sexuality and libido are heightened in early adulthood, social problems of STD, unwanted pregnancy and sex-related crimes etc. occur more often [1, 5, 7] . Given that various issues related to college students' sex have been raised and preventive measures are emphasized, it should be of concern that more than half of the college students surveyed for this study have not received sex education. This lack of education coupled with inappropriate sources of information about sex may lead to problems associated with sex among college students. Accordingly, it is necessary to provide a suitable sex education program for college students. In this study, only 7% of female students reported having had sex, while 22.1% of males reported to have sexual experiences. Moreover, 1.8% of the male students and 0.6% of the female students had been affected by STD. These frequencies are lower than those reported by Shin et al. [20] , who found that 50.8% of male college students and 19.0% of female college students had sexual experiences, as well as those reported by Lee et al., [4] , who found that 10.0% of male college students and 8.9% of female college students had been affected by STD. This study attempted to obtain honest responses in that anonymity was guaranteed, and the questionnaire was administered in an independent place and returned in sealed envelopes. However, due to Korean culture in which people feel shameful if they have sex when unmarried, it is possible that this study results differ from those of previous studies as some might not respond honestly. Since sexual experiences increase rapidly during college life, resulting in more occurrence of STD such as chlamydia and gonorrhea [3, 13] , additional study is necessary.
The scores related to STD knowledge were low, with male students having a mean score of 5.86 and females 5.61 out of 18. These scores are lower than those scores presented by Shin et al., [1] , but similar to those reported by Shin et al. [20] , both of whom used a similar tool as to that employed in this study. The reason for the low level of STD knowledge among male and female students was likely that their levels of education regarding safe sex and condom use are low. The STD may induce serious problems such as organ strictures and infertility in addition to the symptoms of infection [4] . Accordingly, promotion of accurate knowledge of the effects of STD may serve as a powerful measure that can prevent their spreads.
The male students' mean score for STD susceptibility was 2.20, while that of female students was 2.77 out of 5. There was no previous study found employing female college students as subjects. Kim [11] adopted the same measurement tool in a study of only male students and found a mean score lower than that of this study. Repetitive research seems necessary to determine the STD susceptibility of both male and female students. In this study, female students were found to have greater susceptibility to STD than male students. This difference likely occurred because it is more likely for female students to have serious problems associated with sexual health such as unwanted pregnancy and STD.
The male and female student's scores for condom use were 3.24 and 2.75, respectively. There was no previous study found investigating use of condoms by female college students. Kim [11] utilized the same measurement tool with only male students as its subjects and found a mean score lower than that of this study. Condom use cannot be implemented without collaboration with the male partner [20] . As a result, it is difficult to identify previous studies related to condom use with female students. In Korean society, men have a higher tendency to have sexual intercourse acknowledged as an autonomous choice [14, 15] . Therefore, the use of condoms has been emphasized among men; accordingly, studies of condom use have been designed to investigate male populations [13, 21] . However, female college students should be educated regarding condom use so that they can protect themselves from STD and pregnancy [13] .
The sexual autonomy scores were high, but no significant gender differences were observed, with scores of 3.51 and 3.49 being calculated for males and females, respectively. These findings were similar to those reported by Shin et al., [1] , who used the same measurement tool. These results suggest that college students have come to have sexual morals and a sense of sex different from previous generations and more freely make decisions about sex because of the current recognition of sex culture and the development of mass media.
Female students' STD knowledge, STD susceptibility, self-efficacy for STD prevention, and sexual autonomy were found to be significantly correlated with each other, but male students' STD knowledge and susceptibility appeared to have no significant correlation. There is no comparison since similar previous studies have not been found. The reason of the results, however, is that male students' experience or inexperience of sexual relations and openness to sex rather than their STD knowledge have some influence on the recognition of the risk of STD infection.
Overall purpose of this study was to test the mediating effects of self-efficacy on STD prevention. First, self-efficacy played a partial mediator role in the relationship between STD knowledge and sexual autonomy for both male and female students and its size is similar in both groups. This means that self-efficacy for STD prevention based on STD knowledge acts as a crucial factor for male and female students' sexual autonomy; however, there are other factors than self-efficacy that influence STD prevention. Although comparison is difficult as there have been no studies carried out in a similar method with college students, exploratory research seems necessary for various variables including attitudes toward sex, gender roles etc. that can have influence on sexual autonomy. Second, the male students' self-efficacy for STD prevention plays a full mediator role in the relationship between their STD susceptibility and sexual autonomy. This means that male students' efficacy for STD prevention increases and their sexual autonomy is enhanced when their STD susceptibility decreases. STD susceptibility means recognition of the risk of infection, which would likely cause anxiety. For male students, such anxiety influences their confidence regarding STD prevention, as can be seen in a study conducted by Kim [11] . Accordingly, for male students, it is necessary to provide systematic sex education so that they do not have anxiety regarding knowledge and understanding of STD. It is also necessary to provide diverse strategies to increase self-efficacy of STD prevention by offering information of preventative behavior and efficient methods.
The female students' self-efficacy for STD prevention plays a partial mediator role in the relationship between their STD susceptibility and sexual autonomy. This means that their self-efficacy based on their susceptibility is a great influential factor for the promotion of sexual autonomy, but that there are no other influential factors. Thus, it seems necessary to explore various mediating factors that influence female students' sexual autonomy. Female students showed markedly lower sexual autonomy than males as sexual sensitivity increased. Wrong or over-exaggerated information regarding STD may heighten female students' sexual sensitivity and increase negative perceptions of sexuality, which can eventually decrease sexual autonomy [5] . Accordingly, it is necessary to provide female students with information enabling them to protect themselves from getting STD and offer educational programs to promote positive perceptions of healthy sexuality.
Overall, male and female students showed differences in sexual experience, and both groups had higher sexual autonomy as their STD knowledge and self-efficacy for STD prevention increased. Furthermore, their self-efficacy for STD prevention plays a partial mediator role in the course in which they enhance their sexual autonomy equipped with STD knowledge. However, male students' self-efficacy for STD prevention plays a full mediator role, while that of female students' plays a partial mediator role in the course of the promotion of their sexual autonomy with their STD susceptibility lowered. To promote college students' healthy recognition of sex, a strategy for promoting their self-efficacy for STD prevention is necessary. Although Baron and Kenny's [18] procedure is a classic method to examine whether any mediating effect exists, it has low statistical power and difficulty in controlling measurement error [22] [23] [24] . Thus, future studies test the mediating effects of self-efficacy for STD prevention as they relate to STD knowledge, susceptibility and sexual autonomy through structural equation modeling.
CONCLUSION
Mediating effects of self-efficacy of STD prevention was Park, Mijeong examined for gender comparison. To promote sexual autonomy with consideration of the gender differences, it is necessary to develop customized strategies to promote sexual sensibility for female students and self-efficacy among male students. Educational programs should be developed to increase male and female college students' knowledge of sex that focuses on the promotion of their self-efficacy for STD prevention. Both male and female college students' sexual autonomy should be investigated by adding other variables that can influence the self-efficacy for STD prevention.
